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A METHOD OF CONTROLLING SERVICES ON A MOBILE PHONE NETWORK 

This invention relates to a method of controlling services on a mobile phone 
network. 

5 For some cellular radio services the radio access network may be required to 

count the number of users in a cell with a particular attribute or status. In order to do 
this, the network sends one or more messages on a downlink channel which can be 
received by all users in the cell (regardless of whether the network is aware of their 
presence) containing the description of the "attribute" for which responses are being 

10 sought. All users which receive the downlink message and possess the required 
attribute respond with an uplink message. Therefore, the network may count the 
number of these user responses up to a specified (threshold) number and/or for a 
specified period of time. 

One example of a cellular radio system is global system for mobile 

1 5 communications(GSM)/enhanced data rates for GSM evolution (EDGE) radio access 
network (GERAN), where the users are mobile stations and the specified attribute may 
be that the mobile station is subscribed to a multicast mode multimedia 
broadcast/multicast service (MBMS) service. For this MBMS service the network 
needs to count user responses in each cell to see whether to send multicast data in that 
20 cell. 

For example, if there are no subscribed users in a cell, the multicast data may 
not be transmitted in the cell; if there are less than a threshold number of subscribed 
users in a cell, the multicast data may be transmitted on a point-to-point channel; and, 
if there are more than a threshold number of subscribed users in a cell, the multicast 

25 data may be sent on a point-to-multipoint channel. 

Currently, in order for the network to count the number of user responses, each 
mobile station would have to perform a standard access request, packet channel request 
(PCR) message, on an individual basis and be assigned resources, packet uplink 
assignment message, to send the necessary "response" message on the assigned radio 

30 resources. 

This access procedure always involves identifying the mobile station, as the 
access is performed on a contention based channel. The identification procedure 
consists of sending, on the assigned resource, either a mobile station identifier in the 
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subsequent packet resource request message, or a mobile station identifier in the 
subsequent user data blocks. 

The standard access procedure of resource request, assignment and user 
identification incurs a minimum of 1.5 round trip delays across the radio interface and 
5 also uses up radio resources which could be better used granting access to users 
wishing to perform normal uplink data transmission. 

In accordance with the present invention, a method of controlling services on a 
mobile phone network comprises causing a network controller to broadcast a message 
to all users within a cell on a network requesting a response from users having a 
10 specific attribute; wherein each mobile station which responds to the broadcast sends 
only an initial message of a standard network contention access procedure directly to 
the network controller; such that the number of responses may be processed by the 
network controller without any mobile station identifier being provided to the network 
controller. 

1 5 The present invention provides a more efficient method of assessing the number 

of users requiring a particular service by using only an initial message of a standard 
network contention access procedure, so enabling radio resources to be available to 
other users. The requirement to determine the number of users does not require 
identification of every user wishing to respond to the MBMS notification, so the prior 

20 art procedure of identifying each mobile station is unnecessary. The present invention 
provides a faster solution and one which is more efficient in terms of radio resource. 

A category of response, positive or negative, can also be determined from the 
initial message, although in general a user which gave a negative response would tend 
to do this by not responding at all, rather than responding to say they were not 

25 interested, in which case only positive responses would be counted. The category of 
response further assists the network in deciding whether or not to send a multicast 
message in the cell. 

Preferably, the number of responses counted is compared with a predetermined 
value and the result determines a subsequent action of the network controller. 
30 The basis of the decision can be predefined. 

Preferably, if the result exceeds the predetermined value a second message is 
broadcast to all users. 
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If the number of users appears to justify provision of the service, a second 
message is sent. 

Preferably, the network controller causes a response timer setting at the mobile 
station to be recalculated to modify the time after which the mobile station retransmits 
5 its initial message, such that the network controls the interval at which messages are 
retransmitted or prevents messages being transmitted more than once. 
Preferably, the network is GERAN. 

Preferably, the initial message comprises a legacy channel request, PCR or 
enhanced general packet radio service (EGPRS) PCR message with modified content 
10 to distinguish it from a standard access request. 

Preferably, the specific attribute is that the mobile station is subscribed to a 
multicast mode MBMS service. 

The second message may be a broadcast, but preferably, the second message 
advises all mobile stations of the location of data available for downloading to each 
15 mobile station subsequently. 

An example of a method of controlling services on a mobile phone network in 
accordance with the present invention will now be described with reference to the 
accompanying drawings in which:- 

Figure 1 illustrates a conventional mobile initiated access procedure; and, 
20 Figure 2 illustrates a method of controlling services on a mobile phone network 

in accordance with the present invention.. 

For the purpose of these examples, the cellular radio system described is 
GERAN and the users are mobile stations. A chosen specified attribute is that the 

25 mobile station is subscribed to a multicast mode MBMS service. For this MBMS 

multicast service the network needs to count user responses in each cell to see whether 
to send the multicast data in that cell. The decision on whether to send multicast data 
may be dependent on various criteria. For example, whether there are any subscribed 
users in a cell; whether there are less than a threshold number of subscribed users in a 

30 cell; and whether there are more than a threshold number of subscribed users in a cell. 
If there are no subscribed users then the network can choose that the multicast data is 
not transmitted in the cell; if there are less than a threshold number of subscribed users 
in a cell, then the multicast data can be transmitted on a point-to-point channel; and if 
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there are more than a threshold number of subscribed users in a cell, then the multicast 
data can be sent on a point-to-multipoint channel. Different criteria and different 
consequences can be set according to the network operation. To count the number of 
users having a particular attribute, a downlink "notification" message is not defined and 
5 an uplink "response" message is one of channel request, PCR or EGPRS PCR. 

In a conventional procedure, if the network needs to count the number of user 
responses as described above, each mobile station (MS) has to perform a standard 
access request, PCR message, on an individual basis and be assigned resources, packet 
uplink assignment message, to send the necessary "response" message on the assigned 
10 radio resources. Fig. 1 illustrates this procedure. A network 1 sends a paging or 
notification message 2 using a downlink common control channel, e.g. packet 
broadcast control channel PBCCH to all mobiles in a call. Each mobile station 3 
replies on an uplink common control channel, e.g. packet random access channel 
(PRACH), to give an initial response message 4 without an MS identifier e.g. PCR, 
15 indicating a normal access procedure request. The network then sends a resource 

assignment message 5 using the downlink common control channel, e.g. packet access 
grant channel (PAGCH). This example is given for packet data services, but use of 
packets is optional, i.e. the channel could be AGCH. The MS then sends a second 
response message 6 (e.g. an MBMS response) containing the MS identifier and the 
20 network 1 uses the downlink common control channel, e.g. PAGCH, to send a resource 
assignment message 7 for multiple mobiles e.g. MBMS resource assignment. 

Fig. 2 illustrates the method of the present invention. Here, the network 1 sends 
out a paging or notification message 2 as before to all mobile stations. Each mobile 
station which wishes to reply, then sends a unique message 8 indicating an MBMS 
25 response. This is sent on the uplink contention-based control channel to inform the 
network that the mobile station is responding to the MBMS notification/paging from 
the network and is not performing the usual access procedure. Mobile stations which 
send this type of response will not be expecting resources to be assigned, but will wait 
for an acknowledgement from the network, which can be the resource assignment 
30 message 7. The network can, for example, indicate either the start of the multicast 
transmission or the termination of the "response gathering" time as its 
acknowledgement to each mobile, but it does not need to direct this to any particular 
mobile to have its effect. In this way the conventional access procedure is 
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circumvented and advantages are gained in reduced signalling delay and reduced 
resource usage. 

The scenario of attempting to identify the number of users in a cell having a 
particular attribute or status does not require identification of every user wishing to 
5 respond to the MBMS notification. The present invention achieves a faster and more 
radio resource efficient solution, without including this unnecessary part of the 
procedure. 

The procedure of the present invention allows the network to count up to a 
threshold number of mobile stations in a cell which respond to the MBMS 
10 notification/paging message. The network can manage the "response gathering" time 
by transmitting an acknowledgement to terminate this period, or by re-sending the 
notification message to ask for users to repeat their responses. 

In GPRS today, mobile stations on a contention-based uplink control channel, 
such as random access channel (RACH) or packet RACH, must wait for a random, 
15 uniformly distributed, delay period before attempting to retransmit. For a mobile station 
requesting uplink data transmission, this delay period is calculated by the network 
according to the acceptable delays that can be tolerated in general by uplink data 
transmissions. Currently there is no consideration given to an uplink message on the 
(P)RACH which is not for the reason of initiating an uplink data transmission as it was 
20 not a realistic scenario prior to the introduction of MBMS. 

One solution is that an access persistence control mechanism is modified to 
enable this counting process to be completed whilst reducing the probability that the 
common uplink control channel will experience overload from retransmissions of the 
mobile stations' MBMS response messages. This can be done through modifying the 
25 broadcast information carrying these parameters, through assigning fixed values to the 
mobile stations or by commanding the mobile station to recalculate the MBMS 
response timer values using the broadcast information as an input value. 

One approach is to circumvent the normal access mechanism, thereby not 
assigning uplink resources to the mobile station in the normal way, but noting and 
30 incrementing the count of the number of responses from mobile stations in a cell. 
The means by which this is done is by modifying the contents of the legacy channel 
request, PCR and EGPRS PCR messages in order to distinguish the MBMS response 
from a normal access procedure. 
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Another approach is to modify the retransmit timer in the mobile used for 
access persistence control in order to avoid overloading the (P)RACH during the 
"response gathering" period. This enables the mobile station's retransmission timer to 
be adjusted to suit the length of time for which the network wishes to collect user 
5 responses. 
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CLAIMS 

1 . A method of controlling services on a mobile phone network, the method 
comprising causing a network controller to broadcast a message to all users within a 
cell on a network requesting a response from users having a specific attribute; wherein 
5 each mobile station which responds to the broadcast sends only an initial message of a 
standard network contention access procedure directly to the network controller; such 
that the number of responses may be processed by the network controller without any 
mobile station identifier being provided to the network controller. 

10 2. A method according to claim 1 , wherein the number of responses counted is 

compared with a predetermined value and the result determines a subsequent action of 
the network controller. 

3. A method according to claim 2, wherein if the result exceeds the predetermined 
15 value a second message is broadcast to all users. 

4. A method according to any preceding claim, wherein the network controller 
causes a response timer setting at the mobile station to be recalculated to modify the 
time after which the mobile station retransmits its initial message, such that the network 

20 controls the interval at which messages are retransmitted or prevents messages being 
transmitted more than once. 

5. A method according to any preceding claim, wherein the network is GERAN. 

25 6. A method according to any preceding claim, wherein the initial message 
comprises a legacy CHANNEL REQUEST, PACKET CHANNEL REQUEST or 
EGPRS PACKET CHANNEL REQUEST message with modified content to 
distinguish it from a standard access request. 

30 7. A method according to any preceding claim, wherein the specific attribute is 
that the mobile station is subscribed to a multicast mode MBMS service. 
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8. A method according to at least claim 3, wherein the second message advises all 
mobile stations of the location of data available for downloading to each mobile station 
subsequently. 
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